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Air Quality Management Guidebook

Conformity Procedures

Goal: Document Existing ADOT Processes &
Provide Recommendations for Updates
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Purpose of Working Paper 3

» Discuss key technical issues related to MOVES

» Assess past practices (Mobile6.2) and sample
ADOT analyses using MOVES

» Work towards recommended approach and items
to include in guidebook

v Data Sources
v MOVES Operation and Processing
v MOVES Inputs

» Provide example PM hot-spot consultation
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What Goes into the Guidebook?

» There are recommendations / considerations that
can be stressed in preparing MOVES inputs
v Complement EPA guidance
v Alternatives for technical robustness

» Batch processing / Post Processing
v Will depend on each area’s tools and resources

v Flexibility — there are alternative methods for MOVES
application

» PM Hot-Spot Screening

v Process options / input from federal partners
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MOVES Model

B MOVES  C:\EPAMOVESTestSuite\Runspecs\MOVES2010b.mrs - ID 189389588378876076 r:@\r)?l
File Edit Pge Processing Action PostProcessing Tools Setlings Help

N

Domain/Scale
@ National Use the default national database with default state and local allocation factors.

Caution: Do not use this scale setting for SIP or conformity
T analyses. The allocation factors and other defaults applied at

&
i

» Key issues with
MOVES integration

N

the state or county level have not been verified against specific
state or county data and do not meet regulatory requirements for
SIPs and conformity determinations.

County  Select or define a single county that 1s the entire domam.

Note: Use this scale setting for SIP and regional conformity analysis.
Use of this scale setting requires user-supplied local data for most
activity and fleet inputs,

_ Project  Use project domain inputs.
Note: Use this scale setting for project-level analysis for conformity,
NEPA, or any other regulatory purpose. Use of this scale selting requires
user-supplied data at the link level for activity and fleet inputs that
describe a particular transportation project.

LUV G ES

» Available EPA
guidance by type of
analysis

[+]

Calculation Type
® Invenlory Mass and/or Energy within a region and time span.

[+]

Emission Rates Mass and/or Energy per unit of activity.

MOVESScenarniolD:

5

Caution: Changing these selections changes the contents of other
input panels. These changes may include losing previous data contents,

Stop execution of active RunSpec




MOVES Input Data

Road Type
Distribution/
Ramp Fractions

Annual VMTby [l Month/Day/Hour
HPMS Class Factors

Average Speed Source Type

Distribution Population S Bl B

Fuel Type and
Technologies

Meteorology |/M Programs




Assessing Preparation of MOVES Input Data

Annual VMT
» What are the available data sources? Roles?

md Primary Data Source

e MPO Regional Model
e Statewide Model

= Supplementary Data
» Missing local VMT

e HPMS VMT Totals by County » Reconciliation (if necessary)

ma Other Support Data

e HPMS Source Traffic Database

ADOT Baker

» VMT by time period
» Vehicle type breakdown

» Model validation data




Assessing Preparation of MOVES Input Data

Annual VMT - By Vehicle Type
» Sample ADOT Analyses )|

Expand to
e MOBILES.2 Use EPA
R 16 Classes MOVES
Sg};"fégc; Using Converter
- : MOBILEG.2 Spreadsheets
ypes
Statewide Model MOBILE6.2 Types
Auto LDV
[0\ SUT LDT1-4
— MUT HDV2-HDVSB
HDBS, HDBT (Assumed 0 for Pinal)
MC (Used National Default)
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Assessing Preparation of MOVES Input Data

Annual VMT - By Vehicle Type
» Recommended Method %

Relate Model
. Use MOVES
Vehicle
Defaults to
Groups to Disaggregate
MOVES Gfﬁu 'gﬂ '
Classes P
Statewide Model MOVES Classes
Passenger Car
Auto Motorcycle
(x%) of Light Trucks
(x%) of Light Trucks
suT Single Unit Trucks Are other sources
Buses < :
el available?
MUT Combination Trucks
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Assessing Preparation of MOVES Input Data

Other VMT Disaggregation
» Month/Day/Hour

v Evaluate if MOVES defaults representative of region
v ADOT sample methods provide hourly fractions from
statewide model
» Road Type
v ADOT provides relationships between model facility
groups to MOVES Road Type
» Portion on Ramps
v Evaluate if MOVES defaults representative of region
v If from model, fractions based on VHT not VMT
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Assessing Preparation of MOVES Input Data

Travel Speed

ccess - Interstate

» In MOVES, emissions

PM, 5 - Average Speed Distribution - Urban Restricted A
12 -
1
vary by speed o
@
£
b
@ 06 -
= ™ Baseline
» In not |:
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/mile)

Emission Rate (g

» How can speeds be
represented in
MOVES?

Distribution of VHT to 16 Speed Bins by:
Road Type / Source Type / Hour of the Day
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Assessing Preparation of MOVES Input Data

Travel Speed - Key Considerations

* Speed validation (MAG)
e Adjustments
* Post processing software

Are travel model speeds acceptable

for air quality analyses?

Are speeds prepared as * Processing spreadsheet
distributions or one average speed? ‘ or software (MAG)

Are speeds sensitive to time of day? ‘

* |Is their peak congestion?
* Travel model time periods
e Other hourly pattern data
* Post processing software
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Assessing Preparation of MOVES Input Data

Vehicle Population

Arizona * Are heavy g})JCkS properly
Registration represented |
Data * Traffic from other counties

Population
affects vehicle
starts &
evaporative
emissions

Convert to » Weight-based categories

Mobile6.2 often have better
correspondence to

Categories registration data

Use EPA
Guidance for
MOVES

Conversion




Assessing Preparation of MOVES Input Data
Vehicle Population - Forecasting

» Must be forecasted

» Data sources to assist in determining growth rates:
VMT growth

Travel model trip data

Household / Population / Employment growth

v
v
v
v Combination of above
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Assessing Preparation of MOVES Input Data

Vehicle Ages

» Significant impact on emissions
» Based on registration data
» Similar issues as presented for Vehicle Population

» For Conformity/SIP modeling, ages cannot be forecasted
to be newer than present year

» Important consideration when developing motor vehicle
emission budgets
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Assessing Preparation of MOVES Input Data

Other Data Issues

Temps/humidity
consistent with
SIP

Hourly temps
required

Default MOVES
fuel data must
be reviewed

Forecast fuel
types

Default MOVES
|/M data must
be reviewed
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Key Issues in Running MOVES

g Batch Processing

e Ease of use - QA/QC
e Efficiency
e Linkage of pre / post processing programs

mmmd Pre-Post Processing

e Prepare MOVES inputs (e.g. VMT, Speed)
* Post process model speeds/VMT
* Apply MOVES rates (if necessary)

=d |NvVentory vs. Rate

e Affects post processing
e Detail of emissions

ADOT Baker




Running MOVES

Batch / Post Processing - Methods

» Off-the shelf software (M6Link, Central, PPSUITE)
» Customized routines / programs (GISDK)
» EXCEL Spreadsheets

Ll
Go Dry Run |
, S|

i | Exit ano | Folder |Date | | _Steps
Interupt Trip Gensration -
Year IRTIF 2010 CuIndeTCEMDEIS MoBuid plus Co | ThuDec 09 200 T:E Distibtion _I
Vear IRTIP 2036 C:AlndoTCHADEIS MaBuid plus Co | Thu Dec 09 200 i
Restore Previous Run | i . - P'Fawgnmmt
Year DAIMDY S Basze Yeark FrilDec 102000 Eruild Trana;sl Mat
e o R Revienloafie || fag GAINDYT C10v201 58 Tue Dec 25 20
- B y odel Updates - - - e | .
/Qnmzune ahdPM, ¢ Emiss}gps Analyses 5§ View / Edit Control Files I DAINDVZIE AL TueDec 28 20 =
. - S - Shellto DOS I A -, INDEA MY Tiam MmO 0T _I ;I
HARRISBURG AREA TRANSPORTATION MODEL = anins I [ripat Files I Output Files  Parameters |
AIR QUALITY CONFORMITY AND CM$ Setup Options |
1= | Walue Dezciption |
IC:'\HBGMODEL_MDVES\HUN35NB\ Zl Select | Work Area Directory | end 200 b ax Find azzigament iterations
|e:\HEGMODEL_MOVES\CENTRAL\HEMODEL CTL v|_Select | Primary Control File  FRoYTINg AR (RS Air quality analysis pear
Input_Falder inpLt Irput tolder for air quality analysis
Output_Folder cutput Oukput folder for ar quality analpsiz

Application: HBG MODEL and MOVES Process Dec 2012
Version 4.05.49 c. GARtech Systems, Hackettstown, NJ
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Running MOVES
Batch Processing - Example

Make Output <
Directories

Determine Run
Settings

DOS CENTRAL
l GIS DK Check MOVES
° Output Files for
Remove MYSQL Errors
Database if
Exists mvsat

Custom

o ' Vot

Create MOVES

XML and MRS Run MOVES

— Data Unload Reformat /
files In Batch Apply Rates
CENTRAL Mode .
GISDK wvsaL
MOVES PPSUITE
GISDK
Setup Steps for
Emission — - ,
Process ntegration o
AP-42 Calcs
CENTRAL
l oo EXCEL
l Custom
Model Post Prepare
Processing MOVES
Inputs
EXCEL EXCEL
PPSUITE PPSUITE
GISDK MysaL

PPSUITE




Running MOVES

MOVES Pre/Post Processor- PPSUITE

Adjust Disaggregate Calculate

Expand

Volumes to Apply VMT

Adjustments

24 Hours

Travel
- Model

Qutputs

n % Pattern
Distributions

Volumes
for Peak
Spreading

to

Vehicle

Types

V/iC
thresholds

WVehicle

= Mapping

coren, File
preading

Truck

~| Percentage

Apply Post
Speed VMT
Adjustments

Link Mid-
block Speed
and
Approach
Delays

Roadway

| | attributes
(Lanes, FC,

AT, other)

Lookup
Table

PPSUITE can also apply MOVES
rates to individual links

MOVES Rejated Output

Prepare

MOVES CDM

Files

Speed Bin

Annual VMT

Road Type
Fractions

—
Source
Type
Population
Per VIMT
<Optionak

Hourly
Fractions

Ramp
Fractions




Running MOVES

Inventory vs. Rate Method

Using INVENTORY:

Travel VMT Post

Model > Speeds > Processor T < >
Population MOVES —— m

MOVES >
Fuels, Programs, —» Gul

Meteorology, etc.

US'ng RATES Level of Application:
Link / Hour?
>
Travel VMT > = Post —
Model —— Speeds rocessor
Population t
Rate
Fuels, Programs, —, MOVES _, \MoveEs —> Lookup Tables
Meteorology, etc. GUI - Running
- Evaporative
- Starts

- Extended idle
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Re-Entrained Road Dust

» Road dust is significant component of PM,,
mobile source inventories

» MOVES does not estimate
» Use equations found in AP-42 Chapter 13

v EPA document
v Compilation of emission factor information
v Empirical equations

ADOT Baker



Using AP-42 Equations (Data Needed)

Paved Unpaved
Roads Roads
— VMT — VMT
[ Average | Road surface
—  weight of — material silt
‘ vehicles ) | content |
| Siltloading | Constants
factors per pollutant
[ Number of |
— total & “wet”
days
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Project-Level Procedures
PM Hot-Spot Requirements

Process for Air Quality project-level
conformity determination 2013

» Areas of Focus

= Projects requiring a
quantitative analysis

= Technical analysis
procedures

» Other State Efforts

= Limit projects requiring PM hotspot analyses
= Limit interagency consultation to a small # of projects

ADOT Baker




000 TT——————
Example of PA’s Screening Process

Screening Level Criteria Based On Who.M.akes What Data is Used?
Decision?

LEVEL 1

s the project exempt or Final Rule and Maps of nonattainment and

does the project fall in an EPA/FHWA PennDOT maintenance areas and/or Exempt

area that requires guidance project table.

analysis?

LEVEL 2. Above plus agreed Project traffic data, Base year

s the project clearly not ,

of air quality (AQ) upon thresholds PennDOT traffic maps, and/or Intermodal
quatly (Level 2 Flowchart) facility information.

concern?

LEVEL 3 Project traffic data, Base-year

Does the prOcht rqulre Above plus ICG * traff!c maps, aqd/or Intermodal

more substantial review eview of proect ICG facility information. May be

to determine if it is of AQ Pro) supplemented by additional

concern? information.
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Key Consultation if Analysis Needed

ICG Analysis Approach
Decisions

Study Area
On: Y

Analysis Years

Type of PM Emissions Analyzed

Emission Models

Background Concentrations

Traffic Data Sources / MOVES Application Methods

Receptor Locations

Other Input Parameters

ADOT Baker




Conformity Procedures
Proposed Content of Working Paper

= Review of Conformity Procedures

* Highlight technical issues (Pros/Cons)

== Assess Available Data Sources

» Uses of each data source (Pros/Cons)

sl MOVES Modeling Issues

* Key technical issues / Pre-Post processing options

==d Recommendations

« Technical Standards / Efficiency / Quality-Control / Consistency

What are We
Missing?

ADOT

Baker



Conformity Procedures
Review of Conformity Analyses

~ * Travel model

 Batch Processing software (M6Link)
/  Application of emission factors by time
period speeds

Analytic W WAG  Account for speed distribution across
links
Process
Detail
v YUMA /| PAG » Travel model
\ « Application of emission factors by daily
average speeds
' » One average speed for each roadway
type

ADOT Baker



Conformity Procedures
Data Sources

L Uses Pros Cons

Source

» Traffic diversion

MPO Travel e« Conformity  Existing conditions
:  Forecasts based on
Model » SIP Inventories :  Accuracy of speeds?
demographics
Statewide < Conformity . Covers all counties * Network coverage
Model » SIP Inventories  Accuracy of speeds
HPMS 0 sl In_venltones » Support data for other ¢ Lack of detail for speed
VMT > IR @i methods estimation
« EPANEI
2
@  Conformity » Covers all counties * Project diversions
HPMS : - :
Databases | SIP Inventories » Good source for existing * Forecasting
EPANEI conditions  Pre/Post processing

ADOT Baker



Conformity Procedures
Key MOVES Modeling Considerations

Run
Method

input S B |
S':eeljs { Level of detall for Input
Input {  New Input not in MOBILE

Vehicle Pop

Quality | REUASIOR
Control | P management

* Inventory vs. Rate




Conformity Procedures
Sample MOVES application Pinal County

Speed

Distributions
Vehicle Hourly

Population Fractions

Ramp Vehicle

Areas of Concern for Further Discussion:

Vehicle mapping for VMT
* Use of MOBILE 6.2 defaults
« Mapping of model to MOBILEG.2

Fractions Ages Use of model ramp VMT
Use of heavy vehicle population and ages
' Validity of model speeds
EPAMOBILEG6.2 to MOVES
| Convertor Spreadsheets
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Conformity Procedures
Potential Role of Post Processing

Adjust Disaggregate Calculate

Expand e e S Apply Post Prepare
e y VMT Volumes to Link Mid- . il g
V.? !ijl'Eb 1o !E't[;-JtJS'-tr'r'ler'ItS for Peak Vehicle block Speed i;;_:agd VMT 1JE;FLVIFF :
24 Hours Spreading * Types and djustments C les
Approach
WIC . Delays
- m ThFE?hDMS i F\u{:g;}clrl'leg y L SVH;_dhg.
- Road
Outputs Spregrding File ;attlzlriiat}::?sI P
1 (Lanes, FC,
AT, other)
% Pattern || Truck 5 | Annual VMT
~| Distributions Percentage 2
Lookup =
Table g moad T
u 2
N q Fractiu%g
)
[+F]
o |l o
w Source
. . . > Type
EPA MOVES Technical Guidance (Section 3.6) Q P Fropuation
. . <Optionak
“The recommended approach for estimating average —
' Hourl
speeds is to post-process the output from a local travel M Fractions
demand network model’ =
o| _Hamp
Fractions
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Conformity Procedures
What is in the Guidebook?

» Overview of EPA MOVES Model
» Assessment of Past Procedures

» Data Sources for AQ Analysis
» PM Emissions from Re-Entrained Road Dust
» Project-Level Hotspot Requirements

» Recommendations

= MOVES County Data Manager Inputs
= MOVES Operation
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